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STUDENT QJTLI NE

MA NTAIN THE LVS MECHAN CAL STHER NG SYSTEM

LEARN NG CBJECTI VES

1. Termnal Learning (pjective: QGven an LVS TM2320-20/ 12A TM 2320-
34/ 13A tools, and equi pnent, performsecond echel on nai nt enance on the LVS
hydraul i c steering system per the references. (3521.13.21)

2. Enabling Learning (bj ecti ves:

a. GQven an LVS TM2320-20/ 12A tool s, and equi pnent, inspect the
nechani cal steering systemconponents for serviceability, per the references.
(3521. 13. 21a)

b. dven TM2320-20/ 12A and partial statenents pertaining to the LVS
nechani cal steering system conplete the partial statenents to describe the
procedures used to di agnose a nal functioni ng nechani cal steering system per
the reference. (3521.13.21b)

c. Qven an LVS TM2320-20/ 12A tools, and equi pnent, test the
nechani cal steering system per the reference. (3521.13.21c)

d. GQven an LVS TM2320-20/12A tools, and equi pnent, repair the
nechani cal steering system per the reference. (3521.13.21d)

e. Qven an LVS TM2320-20/12A tool s, and equi pnent, adjust the
nechani cal steering system per the reference. (3521.13.21e)

QUTLI NE

1. | DENM H CATI OGN LGCATI N AND FUNCTT ON G- THE GOMPONENTS BVPLOYED | N THE
LVS STHR NG SYSTEM

a. The steering gear incorporated in the M8 is of the conventional
power-assist type. The steering gear is connected to the bellcrank by a
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pitnan armand a drag link. The bellcrank coordinates the steering action of
the front axle wth two doubl e-acting yaw cylinders, using a yaw control

val ve and a nechani cal feedback |inkage. Hydraulic pressure for the steering
systemis provided by an engi ne driven punp through flow control val ves. The
foll ow ng conponents are included in the steering systemof the Md48.

(1) Seering wheel. The steering wheel is used to rotate the
steering shafts.

(2) Nnety degree gear boxes. There are two, 90 degree gear boxes,
whi ch are used to change the direction of the rotating steering shafts.

(3) Seering shafts. The steering shafts provide a nechani cal neans
of transmtting the rotating action of the steering wheel to the steering
gear boxes. The shafts contain universal joints that allowfor the different
angl es of the conponents.

(4 Seering gear. The steering gear provides full-tine hydraulic
assi sted, power steering. The steering gear hydraulically nultiplies the
torque fromthe steering wheel to the pitnan arm

(5 Ptrman arm The pitnman armtransfers the steering gear torque
to the upper drag |ink.

(6) WWper and lower drag link. The drag |Iinks connect the steering
gear and the steering armto the bel | crank.

(7) Bellcrank. The bellcrank pivots on a frane nount and serves two
pur poses.

(a) The first purpose is to transmt the novenent fromthe upper
drag link to the lower drag |ink.

(b) The second purpose is to provide a nounting bracket for the
yaw control val ve.

(8 Yawcontrol valve. The yawcontrol valve is nechanically |inked
to the steering gear through the upper drag link and bel | crank. The yaw
control valve instantly senses novenent of the bellcrank. This tells the
noti on control val ve which way the vehicle is turning and al so signal s the
noti on control val ve when to stop turning.

(99 Spring Fuse Link. The spring fuse link coordinates the steering
action between the yaw cylinders and the front axle. The fuse link is
threaded into the yaw control valve at one end and is connected to the
feedback |inkage at the other end. The spring inside the fuse link retai ns
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the force necessary to signal the yaw control valve to send oil or stop oil
flowto the notion control valve. The fuse link al so works to prevent
trailer wander by activating the steering val ve, which corrects the M48 and
rear trailer unit alinenent.

(10) Yaw feedback |inkage. The feedback |inkage provi des a neans of
transmtting the position of the articulation joint in relationship to the
direction of the vehicle. A bracket nounted over the center of the
articulation joint is connected by a linkage rod to a yaw bel | crank. \Wen
the bracket and |inkage rod nove, it wll pivot the bellcrank, noving the
spring fuse link and activating the yaw control val ve.

(11) Mtion control valve. The notion control valve directs the
hydraulic oil to the correct end of the yaw control cylinders. This valve
and the yaw cylinders will be discussed in greater detail during the next
| esson.

2. PRINJPLES GF CPERATI ON CF THE MK48 STHER NG SYSTEM

a. The driver of the MK48 is positioned ahead of the power steering gear
and the front axle. Aleft or right turn is acconplished by turning the
steering wheel in the desired direction. This action is transferred through
the steering columm to the cab nounted 90 degree gear box. A 90 degree gear
box uses bevel gears to change the direction of the frane nounted 90 degree
gear box by a short steering shaft and two universal joints. The frame
nount ed 90 degree gear box transmts the turning action rearward through the
| ong steering shaft. The long steering shaft is connected to the power
steering gear.

b. As the steering gear actuating shaft is turned, the actuating val ve
noves, allowng high oil pressure to nove the piston. As the piston noves,
the rack gear slides and rotates the pinion gear and the output shaft. This
rotati on of the output shaft causes the pitnman armand upper drag link to
nove.

(1) Wen the vehicle is in the straight ahead position, a spool-type
actuating valve is centered, allowng a constant oil flow through the
steering gear.

(2) Wen the actuating shaft is turned, it noves the actuating val ve
off center. This permts high pressure oil to build up at the end of the
piston, noving it in the bore of the steering gear housing. Arack gear is
nachined into one side of the piston. As the piston noves, the rack gear
slides and rotates the pinion gear and out put shaft.
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(3) Wen the novenent of the actuating val ve stops, reversing
springs at the end of the val ve center the val ve, relieving the high pressure
oil at one end of the val ve.

(4) FRelief valve plungers are provided at both ends of the steering
gear. They wll autonatically unload the high pressure oil if the wheels are
turned agai nst the pitnan arm st ops.

C. As the upper drag link noves, the bellcrank pivots onits frane
nount. The bell crank novenent is then transmtted through the | ower drag
link to the steering arm The steering armnoves the No. 1 axle's ball
socket and tie rod arm which turns the wheels at the sane tine by way of the
tie rod.

d. Sonething very unique to the MK48 steering starts back at the
bel I crank. Attached to the bellcrank is the yaw control valve. As the
bel I crank noves, the spool val ve slides off center, allowng hydraulic oil to
signal the notion control valve. Depending on which way the vehicle is
turned, the oil is then routed through the notion control valve and to the
yaw cyl inders. As one of the yaw cylinder extends, the other one wl|
retract, which wll pivot the articulation joint in the opposite direction
the driver is turning.

e. A bracket nounted over the center of the articulationjoint is
connected to the yaw feedback |inkage, which is connected to the spring fuse
link. The spring fuse link wll then coordinate the steering action between
the yaw cylinders and the front axle. The spring wthin the fuse |ink
cylinder retains the force necessary to signal the yaw control val ve to send
or stop oil flowto the notion control val ve.

3. CGRGAN ZATI ONAL WA NTENANCE RESPONS Bl LIETTES FAR THE MK4A8 STHER NG SYSTEM

a. The organizational nechanic is responsible for replacing all of the
steering conponents except the steering gear and the steering arm

b. The organizational nai ntenance nechanic is al so responsible for the
i nspection, adjustnent and repair of the:

(1) upper and | ower drag |ink,
(2) tie rod,
(3) steering gear,

(4) bellcrank, and
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(5) feedback |inkage.
c. The organi zational nai ntenance nechanic is al so responsi ble for the
inspection and repair of the spring fuse link, the steering shafts, and the
steering colum and for inspection of the steering gear.

4. RPA R G- THE STEHR NG GLUW

a. Inspection of the Seering Gl um

(1) Hrst, grasp the steering wheel and check to see if it is
nounted securely to the steering shaft.

(2) Next, check for proper operation of the horn swtch. Inspect
the swtch housing for | ooseness or cracks.

(3) Check for | ooseness or binding of the steering shaft and
bushi ngs.

(4) Inspect the jacket tube for cracks or danage.
(5) Gheck the col um nounting caps and capscrews for cracks,
| ooseness or stripped threads. A so, ook for cut or worn rubber pads

bet ween the col unm caps.

b. Renoval of the Seering Weel

(1) Turn the steering wheel so the vehicle is in the strai ght ahead
posi ti on.

(2) Now disconnect the batteries.

(3) Wiile depressing the horn button, turn the button 1/4 of a turn
count ercl ockw se. Renove the horn button, cup and spring.

(4) Next, renove the base plate and note the position of the short
and | ong screws.

(5 Renove the nut fromthe steering shaft and, using a wheel
pul l er, renove the steering wheel .

(6) Note the position of the two screws on the underside of the
steering wheel . Renove the two screws and the contact plate.

c. Renoval of the Seering Gl um
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(1) Before you start to renove the col um, you nust open the front
i nstrunent panel to expose the wring harness. You do not need to renove the
panel fromthe vehicle.

(2) Now you nust renove the turn signal swtch fromthe steering
col umm.

(3) Next, disconnect the horn wre fromunder the dash and separate
the wre fromthe turn signal swtch harness.

(4) Ater those steps are conpleted, go to the end yoke on the
col um and renove the capscrew and | ocknut .

(5) Next, renove the col unm caps and rubber pads by renoving the two
capscrews and | ockwashers that secure themto the steering col unm brace.

(6) Lift the colunm out of the end yoke. It nmay be necessary to
spread the end yoke slightly to ease renoval .

d. Repair the Seering Gl um

(1) FHrst, slide the spacer and upper spring seat fromthe swtch
housi ng.

(2) Next, renove the dust cap, |lower spring, and spring seat from
t he j acket tube.

(3) Sidethe steering shaft out of the jacket tube.

(4) Tapping on the outer shell only, renove the | ower bearing from
t he j acket tube.

(5 Sidethe protective wap off the horn wre assenbly. Wiile
feeding the horn wre assenbly into the columm, carefully pull the horn
contact fromthe swtch housing. Then renove the horn contact and wre
assenbl y conpl etely.

(6) FHominside the swtch housing, pry the |ocking tabs on the
j acket tube back enough to allowthe removal of the swtch housing.

(7) Turn the swtch housing steering wheel side down and using a
press, renove the upper bearing by pressing agai nst the bearing shell only.

(8) To assenbl e the steering colum, you first place the swtch
housing in the press, steering wheel side up. Install the upper bearing,
pressi ng agai nst the outer bearing shell only.
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(9 Next, slip the housing onto the jacket tube and bend the jacket
tube | ocking tabs to secure it to the swtch housing.

(10) Feed the termnal end of the horn wre assenbly through the
sw tch housing, exiting the opening provided on the side of the jacket tube.
Push the horn contact firnmiy into the swtch housing and reinstall the
protective wap over the horn wre assenbly.

(11) Now install the | ower bearing shell into the bottomof the
j acket tube, applying pressure to the outer bearing shell only.

(12) Lightly coat the steering shaft wth grease and install the
steering shaft through the jacket tube and swtch housing.

(13) Side the spring seat, spring, and dust cap over the steering
shaft, into the | ower bearing.

(14) P ace the upper spring seat and spacer into the swtch housing,
over the steering shaft.

e. Replace the Seering Gl unm

(1) Hrst, insert the splined end of the colum into the end yoke.

(2) Next, place the two rubber pad hal ves between the col unm and the
two colum caps. Hbolding the col um caps and the pads in place agai nst the
bottomsi de of the col um braces, insert the two capscrews, |ockwashers, and
hex nuts. Check the alinenent of the rubber pads, then tighten the capscrew
and hex nuts securely.

(3 MNow install the capscrew and a new | ocknut through the end yoke
and tighten themsecurely.

(4) Position the turn signal swtch on the colum and tighten the
band clanp around the colum. Reconnect the horn wire under the dash and
secure the wre to the turn signal swtch harness.

f. Replace the Seering Weel

(1) Hrst, secure the contact plate wth two screws in their proper
| ocati on on the underside of the steering wheel .

(2) Next, aline the steering wheel and the steering shaft splines

for a straight ahead position and install the steering shaft nut and tighten
it securely.
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(3) PHace the base plate into the swtch housing and install the two
short screws and one |ong screwin their proper positions.

(4) Set the spring and cup over the end of the steering shaft and
repl ace the horn button wth a dowward and cl ockw se noti on.

(5 Reconnect the batteries and check the operation of the horn and
steering col um.

5. REPA R F THE STHR NG SHAFT ASSEMBLY

a. Inspection of the Seering Shaft Assenbly

(1) Check the two Ujoint assenblies at the 90 degree gear box
nount ed under the dash for | ooseness, breaks, cracks, rust, or wear.

(2) Wiile under the dash, inspect the steering shaft support bearing
and the visible portion of the steering shaft for |ooseness, wear, breaks or
cracks.

(3) Fomunder the vehicle, |ook for | ooseness, breaks, cracks,
rust, or wear on the two Ujoints at the 90 degree gear box nounted on the
frane.

(4 Followng the steering shaft rearward to the power steering
gear, look for cracks, bends, |ooseness, rust, or wear in the steering
splined shaft and the Ujoint at the power steering gear.

b. Renoval of the Seering Shafts and Ujoints Assenbl y

(1) Before renoval of the short steering shaft connecting the two 90
degree steering boxes, one or both 90 degree steering boxes nust be renoved.

(2) Renove the capscrew and | ocki ng nut, which secures the Ujoints
to the short steering shaft. Spread the Ujoints slightly and renove them
fromthe shaft. A so, renove the two keys fromthe shaft.

(3) To disassenble the Ujoints, renove the four snap rings fromthe
bearing caps. Renove the four bearing caps and the lube fitting fromthe
universal joint. Check the bearing caps and universal joint for rust, wear,
breaks, or cracks.

(4 Wth the help of an assistant holding the nuts, renove the three
capscrews, |ockwashers, and nuts hol ding the support bearing to the side
panel. Now the short steering shaft and support bearing can be renoved from
inside of the vehicle.
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(5 Separate and renove the two bearing support flange hal ves and
renove the bearing fromthe steering shaft. Inspect the steering shaft
bearing surface area for rust, cracks, or wear. A so, check the bearing and
flange hal ves for rust, cracks, binding, or wear.

(6) Renove the capscrew and | ocknut fromthe end yokes of the | ong
steering shaft going fromthe 90 degree gear box to the power steering gear.

(7) Sightly spread the splined end yoke at the power steering gear
and slide it intothe steering shaft. Sightly spread the end yoke at the 90
degree gear box shaft and renove the | ong steering shaft fromthe vehicle.

(8 Renove the lube fitting fromthe steering shaft. Next, slide
the end yoke and splined shaft out of the steering shaft. Pry the tabs of
the dust cover up and renove the dust cover along wth the gasket. Check the
dust cover and gasket for wear, cracks or danage.

(9 DO sassenbly of the long steering shaft Ujoints is the sane as
the short steering shaft.

(10) Inspect the splined shaft, both universal joints and their
bearing caps for cracks, breaks, rust, or wear.

c. Replacenent of the Seering Shaft and U Joi nt Assenbl y

(1) Install the lube fitting into the universal joint. Al three
| ube fittings shoul d face the sane direction for ease of |ubrication.
Install the bearing caps and keyed yoke end onto the steering shaft and pl ace
a snap ring on each of the bearing caps, naking sure the snap rings are
seated into the grooves of the bearings caps.

(2) Pace the gasket into the dust cover and install the dust cover
wth the gasket onto the splined shaft end of the steering shaft. Secure the
tabs of the dust cover to the steering shaft.

(3) Install the universal joint |ube fittings, bearing caps, and
snap rings into the splined shaft and splined end yoke. Spread a light film
of grease over the splined shaft and install the splined shaft into the
steering shaft. Install the lube fitting into the steering shaft.

(4 9ide the splined end yoke onto the power steering gear shaft
and install the clanping capscrew and | ocknut .

(5 If the frane nounted 90 degree gear box is in place, aline the
end yoke keyway wth the key in the 90 degree gear box shaft. Side the end
yoke onto the shaft and secure the yoke wth a clanpi ng capscrew and | ocknut .
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(6) Lubricate both Ujoints and the steering shaft, followng the
instructions in the |ubrication instruction.

(7) To reassenbl e the short steering shaft, first lightly coat the
bearing surface area of the shaft wth a filmof grease. 9ide the support
bearing wth a support bearing flange on either side onto the steering shaft
and install a key in both ends of the shaft.

(8 It is necessary to have one or both 90 degree gear boxes renoved
before installing the short steering shaft. Fominside the cab, slide the
shaft through the hole in the side panel. Both flange hal ves shoul d be on
the inside of the cab.

(99 Ainethe holes in the flange hal ves and the hol es in the side
panel. Wth the help of an assistant, install three capscrews, nuts, and
| ockwashers that secure the support bearing assenbly to the side panel.

(10) Install the four bearing caps onto the universal yokes and the
universal joint. Securely install the snap rings over the bearing caps and
install the lubrication fitting.

(11) Ainethe slot in the universal yoke wth the key in the
steering shaft or 90 degree gear box shaft. Side the universal assenbly in
pl ace and secure the shaft wth the capscrews and | ocki ng nuts.

6. REPA R GF THE DRAG LI NK

a. Inspection of the Drag Link. The upper and |ower drag links are
inspected in the sane nanner.

(1) Mke sure the nounting castle nuts are secure and the cotter
pins are in place.

(2) Next, check the drag link end dust seals for tears, cracks, or
damage. Aso, be sure that the lubrication fittings are not danaged or
m ssi ng.

(3) The last stepis toinspect the drag Iink tube for cracks,
breaks, bends, or danage.

b. Repair of the Drag Link. The upper and | ower drag links are repaired
in the sane nanner.

(1) For easier access to the drag links, renove the left front tire.
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(2) Now renove the cotter pins and castle nuts securing the
adj ustabl e and the permanent drag link ends. |If any of the castle nuts were
| oose, inspect the stud and the tapered nounti ng hol e for out - of - roundness.
Renove the drag link fromthe vehicle by installing the drag |ink renoval
tool between the drag link end and the nounting area striking the tool wth a
harmer .

(3) DO sassenbl e the capscrew |ocknut, and clanp fromthe adj ustabl e
end of the drag link. Check the capscrew and clanp for cracks, breaks, or
danage.

(4) Turning the adjustable drag |ink end countercl ockw se, renove
the end fromthe drag link. Inspect the drag link end for cracks, breaks, or
danaged t hr eads.

(5 With the socket of the adjustable drag |ink end supported, there
shoul d be very little or no vertical novenent of the stud. [f novenent is
detected, repl ace the socket assenbly.

(6) MNake sure the permanently staked drag link end is tight wthin
the drag link tube. Inspect the drag link end for any cracks, breaks, or
danage.

(7) Supporting the socket of the pernanently nounted drag |ink end,
check for vertical end novenent of the stud. |If vertical novenent is
detected, replace the drag |ink.

(8 Install the clanp, capscrew and |locknut. Do not tighten the
locknut at this tine. Thread the adjustable drag link end into the drag
l'i nk.

(9 The upper and | ower drag |inks shoul d be adj usted to the proper
| ength before installation. Proper |ength adjustnent is acconplished by
turning the adjustable drag Iink end in or out. The length of the upper drag
link nust be 30 inches. The length of the lower drag |ink nust be 28 i nches.
The neasurenent for both drag links is taken fromthe center of one socket
assenbly to the center of the other socket assenbly.

(10) Wen installing the upper drag link on the vehicle, nount the
adjustable drag link end to the pitnan arm wth the stud pointed toward the
power steering gear. The pernmanent drag link end goes to the top nounting
position of the bellcrank, wth the stud poi nting anay fromthe vehicl e.
Install the two castle nuts and torque the pernanent socket nuts to 110 to
125 foot - pounds and t he adj ustabl e socket nut to 90 to 100 f oot - pounds.
Install the cotter pin through the holes in the socket assenbly. |If the
hol es do not line up, tighten the castle nuts.
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(11) Next, place the adjustable drag |ink end of the | ower drag Iink
into the steering armwth the stud pointing dow. The pernanent drag |ink
end goes to the bottomnounting hol e of the bellcrank with the stud pointing
away fromthe vehicle. Securely install the two castle nuts and torque them
to 110 to 125 foot-pounds. Install the cotter pins and, again if the hol es
do not line up, tighten the castle nut.

(12) Rotate the cl anpi ng assenbl i es of the upper and | ower drag |inks
so they clear the vehicle chassis and noving parts. Torque the clanp nuts on
both adjustabl e ends to 50 to 60 foot-pounds. Lubricate all four drag link
ends.

(13) Replace the left front tire.

7. REPAR G- THE TIE ROD ASSHVBLY

a. Inspection of the Tie Rod Assenbl y

(1) Check the dust seals on both tie rod ends for wear, cracks, or

tears.

(2) Inspect the clanps, nuts, and capscrews for cracks, breaks, or
danage.

(3) Check the tierod itself for bends, breaks, cracks, or danaged
t hr eads.

(4) Look for damaged threads on the tie rod ends.

b. Renoval of the Tie Rod Bd

(1) Hrst, renove the cotter pin and castle nut fromboth sides of
the tie rod.

(2) Now using atie rod renover and a hanmer, renove the tie rod
fromeach tie rod arm

(3) QOwxethetierodis renoved, bring it out fromunder the truck
for further disassenbly.

(4 Now renove the capscrew and | ocknut fromthe clanp at one end
of the tierod assenbly at atine. The left tie rod end has | eft hand
threads and the right hand tie rod has right threads.

(5 @unt and record the nunber of turns as you renove the tie rod
end.
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c. Installation of the Tie Rod

(1) Hrst, thread the tie rod ends into the tie rod, using the sane
nunber of turns as recorded during renoval. Sone threads of the tie rod end
nust extend beyond the slot in the tie rod.

(2) Now install the capscrews and | ocknuts into the clanps and draw
the | ocknuts up snug, but do not tighten at this tine.

(3) Hacethetierod assenbly under the front of truck. Mke sure
that the right hand threaded tie rod end is on the right side of the truck.

(4 Now insert the tierod ends into the tie rod arns and install
the castle nut. Torque the castle nut to 125 foot-pounds and then conti nue
totighten until a new cotter pin can be inserted.

8. REPAR G- THE P TMAN ARV

a. Inspection of the Ftnan Am

(1) Hrst, inspect for any obvious cracks, breaks, or bends to the
pitnman arm

(2) Mke sure both I ocking setscrews, the capscrew and plai n washer
securing the pitman armto the power steering gear shaft are in place and
tight.

(3) Check the drag link nut. If it is loose, it could cause an
out - of -roundness condition in the drag |ink nounting hol e of the pitnan arm

(4 Check the timng narks to nake sure that the pitnan armwas
previously installed correctly.

b. Replacenent of the Atnan A'm

(1) Hrst, renove the capscrew |ockwasher, and flat washer fromthe
steering output shaft.

(2) Next, renove the two | ocking setscrews fromthe pitnan armand,
using a puller, renove the pitnan armfromthe steering shaft.

(3) Weninstalling the pitnan arm aline the timng nark on the
steering gear output shaft wth the timng nark on the pitnan armand rotate
the pitnman armone notch cl ockw se and start the pitnman armonto the steering
shaft.
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(4 Wing al 7/8 inch socket, a flat washer, and a capscrew 4 1/4
to 4 1/2 inches long, drawthe pitnan armonto the steering shaft. Torque
the capscrew to 85 f oot - pounds.

(5 Renove the socket, flat washer, and installing capscrew

(6) Qoat the threads of the | ocking capscrew and setscrews wth an
anti - sei ze conpound.

(7) Install the |ocking capscrew |ockwasher, and flat washer and
torque the capscrewto 65 foot - pounds.

(8 MNowinstall the two setscrews and torque themto 10 to 12 foot -
pounds.

9. REPA R BHLARANK ASSHVBLY

a. Inspection of the Bellcrank

(1) Inspect the yaw bel | crank wel dnent for cracks, breaks, bends, or
danage.

(2) Holding the yaw bel I crank at the top and bottom check for play
or wear in the bearing assenbli es.

(3) Inspect the bearing cover and the bearing seal assenbly for
| eakage, wear, or danage.

(4) The hex nuts securing the yaw control val ve, upper drag |ink
and lower drag Iink should be tight. |If any of the three nuts are found to
be | oose, check the tapered nounting hol e(s) in the bellcrank for out-of-

r oundness.

(5 Check the bellcrank nounting bracket and capscrews for cracks,
breaks, danage, or | ooseness.

(6) Gasp the drag Iink and check for excessive | ooseness at the
socket assenbl i es.

b. Replacenent of the Bellcrank

(1) It is necessary to have the yaw cylinder val ve, upper drag link,
and |l ower drag |ink disconnected fromthe bell crank before renoval of the
bel | crank can be acconpl i shed.
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(2) Renove the four capscrews, |ockwashers, and cover fromthe front
of the bell crank.

(3) Wpe the grease fromthe bel | crank openi ng and bend back t he
tabs on the | ockwasher. Renove the two | ocknuts, |ockwasher, and the torque
washer fromthe bel | crank openi ng.

(4) Ater the renoval of the | ocknut, you can now renove the outer
bearing cone. Tag the bearing cone if you plan on installing it back in the
bel | crank.

(5 Pull the bellcrank fromthe bracket and renove the seal and
i nner bearing cone fromthe bellcrank. Note the inner and outer bearings.
A so, renove the lubrication fitting.

(6) FHomthe rear of the bellcrank, tap the outer bearing cup out,
if it is danaged. Turn the bellcrank over and tap the inner bearing cup out,
if it is damaged. H ace the bearing cups wth their respective bearing
cones.

(7) Renove the six capscrews and | ocknuts securing the bel | crank
bracket to the frane. dean the bellcrank bracket and inspect it for cracks,
rust, wear or danage to the threads.

(8 Qean al theinternal parts to the bellcrank assenbly, and
i nspect themfor cracks, breaks, rust, or wear.

(9) Tap the inner and outer bearing cups into place and repack the
bearing cones. A this tine, install just the inner bearing cone and the
seal, wth the lip of the seal facing the i nner bearing cone.

(10) Install the lubrication fitting.

(11) Secure the bellcrank bracket to the frane wth the six capscrews
and | ocknuts and apply a light filmof grease to the spindl e to hel p prevent
rust.

(12) Side the bellcrank, wth the inner bearing, onto the bellcrank
bracket. Wiile holding the bellcrank in position, slide the outer bearing
cone into the bellcrank until it is seated in the outer bearing cup.

(13) Aline the torque washer tang wth the slot on the bel | crank
bracket, then install one | ocknut, with the bevel ed edge out. Tighten the
| ocknut until the bellcrank novenent becones stiff and back of f the | ocknut
1/3 of aturn.
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(14) R ace the tang washer over the bellcrank bracket, and install
the second | ocknut, wth the bevel ed edge out. Securely tighten the second
| ocknut and bend one or two tabs of the tang washer over each | ocknut.

(15) Snce no gasket is used, apply a light coat of silicone seal ant

to the cover and secure the cover to the bellcrank, wth the four capscrews
and | ockwasher s.

(16) Reinstall the yaw control val ve, upper drag link, and | ower drag
link. Lubricate the bell crank.

10. | NSPECTI ON G- 90 DEGREE (EAR BOXES

a. Inspection of the Cab Munted 90 Degree Gear Box. The cab nounted 90
degree gear box is on the | eft side, bel owthe dash.

(1) Check the 90 degree gear box nounting bracket for cracks, breaks
or | ooseness.

(2) Look for lubrication | eakage around the shaft seals and the
housi ng pi pe pl ugs.

(3) Make sure the padl ock bracket and the steering | ock assenbly are
secure and i n proper working order.

b. Inspection of the Frane Mounted 90 Degree Gear Box. The grille
shoul d be renoved to al |l ow better access to the frane nounted 90 degree gear
box.

(1) Inspect the frane nounting bracket for cracks, breaks, or rust.

(2) Check the 90 degree gear box nounting capscrews and | ockwashers
for cracks, breaks or | ooseness.

(3) Look for lubrication |eaking around the shaft seal s and housi ng
pi pe pl ugs.

11. REPA R Gk THE YAWFEEBACK LI NKAGE

a. Inspection the Yaw Feedback Li nkage

(1) Look for cracked, broken, or worn nounting capscrews, nuts, and
| ockwasher s.

(2) Inspect the articulation joint |ever, bellcrank, and pivot
bracket for cracks, breaks, bends, or |ooseness.
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(3 Next, check the socket assenblies, clanps, clanping capscrew
and nuts for cracks, breaks, or |ooseness.

(4 Now inspect the socket assenbly dust seals for cracks, tears,
or damage. The drag link itself nust be free of cracks, breaks, bends, or
danage.

b. Renoval of the Yaw Feedback Li nkage

(1) Hrst, the spring fuse |ink socket assenbly nust be renoved from
the yaw bel | crank and the wheel s nust be in the strai ght ahead position.

(2) Now renove the cotter pins and castle nuts hol di ng the socket
assenblies in the yaw bel | crank and the | ever assenbly and renove the drag
link fromthe bel |l crank and | ever assenbly.

(3) Next, renove the nounting hardware and the | ever assenbly from
the articulation joint.

(4) As you are renoving the yaw bel | crank assenbly, note the
position of the flat washer. During installation, the correct positioning of
this washer is necessary in order to provide enough cl earance for the
capscrew i n the casting.

c. FRepair of the Yaw Feedback Li nkage

(1) DO sassenbl e the yaw bel | crank assenl y.

(a) Hrst, place the pivot bracket into a soft-jawed vise so the
hub cap is facing up.

(b) GCarefully pry the hub cap off and renove the cotter pin, nut
and flat washer fromthe pivot bracket shaft.

(c) Gaspthe bellcrank armand lift it off the pivot bracket.
(d) Now renove the upper bearing cone fromthe top of the
bel I crank and push the | ower bearing cone and seal out the bottomof the

bel | crank arm

(e) If you are replacing the bearing cones or if the bearing
cups are damaged or worn, then the bearing cups nust be repl aced.

(2) Repair the drag |ink.
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(a) If it was determned during inspection that the socket
assenbl i es were | oose, then they need to be repl aced.

(b) To repl ace the socket assenblies, renove the | ocking
capscrews and nuts fromthe cl anps.

(c) MNow turn the socket assenblies out of the drag link. The
| ever socket assenbly has |eft hand threads and the bel | crank socket assenbly
has right hand threads.

(d) After you replace the defective sockets, thread the new
sockets back into the drag link. Thread themin evenly until the di stance
between the centers of the sockets is 20 i nches.

(e) Once you have the correct distance, install the | ocking
capscrews and nuts onto the clanp. Do not tighten the capscrews.

(3) After replacing the socket assenblies, the yaw bel | crank needs
to be assenbl ed.

(a) Hrst, repack the bearing cones wth clean grease.

(b) If the bearing cups were renoved, you should install new
ones at this tine.

(c) MNow slide the | ower bearing cone into the bottomof the
bel Icrank arm Install the seal so the spring side is towards the bearing
cone.

(d) Turn the bellcrank armover and pl ace the upper bearing in
the bell crank arm

(e) Sidethe bellcrank onto the pivot bracket and install the
washer and castle nut. Torque the castle nut to 100 i nch-pounds and t hen
continued to tighten the nut until the cotter pin slots are alined wth the
hol e. Never back off the nut to aline the slots because it mght cause an
early failure of the bearings.

(f) Qe the nut is properly torqued, tap the bellcrank wth a
soft-faced hammer to seat the bearing cones. Mke sure the bellcrank turns
freely.

(g0 The last stepistoinstall a newcotter pin and cover it
wth the hub cap.

[11-18



d. Replacenent of the Yaw Feedback Li nkage

(1) Wen reinstalling the pivot bracket onto the frane, nake sure
the flat washer is installed inits correct |ocation.

(2) Now install the | ever assenbly onto the articul ation joint.

(3) Insert the drag link so the I eft hand threaded socket assenbly
fits into the lever assenbly. The right handed socket goes into the yaw
bel | crank assentl y.

(4 Install the castle nuts, torquing themto 17-25 foot-pounds and
continue to tighten until the cotter pin slots are alined.

(5 Onhce the slots are alined, install the new cotter pins.

(6) The last stepistoinstall the spring fuse link back into the
yaw bel | crank sl ot.

(7) If any parts were replaced or if the vehicle was noved during
the repair procedures, the articulation joint alinenent nust be checked. Vé
Wil cover this alinenent procedure a little later.

12, REPAR THE SPRING FUSE LI NK ASSEHVBLY

a. Inspection of the Fuse Link Assenbly

(1) The cover plate should be tight wthin the yaw control val ve and
securely tightened to the fuse link housing wth four socket head capscrews
and | ocknut s.

(2) (heck the fuse Iink housing for cracks, breaks, danage, or
lubrication | eaks. A so, check the lubrication fitting for danage.

(3) The boot should be secured at both ends wth hose clanps and it
shoul d be free of cracks, tears, or danage.

(4) Inspect the exposed portion of the rod assenbly and the socket
cl anp assenbl y for cracks, breaks, or danage.

(5) Mke sure the socket assenbly is secure wthin the fuse link rod
assenbly and the yaw bel | crank. (heck the socket assenbly end dust shield
for cracks, tears, or danage.

b. Renoval of the Fuse Link Assenbly
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(1) Renove the cotter pin and castle nut fromthe socket assenbly
and renove the socket assenbly fromthe yaw bel | crank.

(2) Now renove the capscrew and | ocknut fromthe yaw control val ve
and turn the fuse link assenbly out of the val ve.

c. FRepair of the Fuse Link Assenbl y

(1) Hrst, renove the capscrew and nut fromthe clanp. Uhscrewthe
socket assenbly fromthe fuse link rod and slide the clanp off the end of the
rod.

(2) Next, loosen the two hose clanps and slide the boot off the
housi ng and fuse link rod. Renove the lubrication fitting fromthe housi ng.

(3) MNow secure the fuse link housing in a vise. Renove the four
socket head capscrews, |ocknuts, and cover fromthe fuse Iink housing. A so
slide the fuse Iink spacer out frominside of the housing.

(4 Mve to the other end of the housing and renove the setscrew and
pellet fromthe adjusting collar. Then, have an assistant pull the fuse |ink
rod to conpress the spring. Wiile the spring is conpressed, turn the
adjusting collar off the fuse link. Sowy release the fuse link rod to ease
the spring tension and renove the adjusting collar fromthe fuse Iink rod.

Do not stand in front of the cover end of the housi ng when you are rel easi ng
the fuse link rod.

(5 9Sidethe fuse link rod, spring and spring cap out of the
housi ng. Separate the spring caps and spring fromthe fuse Iink rod.

(6) MNow insert the fuse link rod back into the fuse Iink housi ng
and through the cap. Thread the adjusting collar back onto the fuse |ink
rod.

(7) Wing the fuse link rod as a slide hanmer, |oosen the cap from
the housing. After the cap is | oose, renove the cap, rod, and adjusting
collar fromthe housi ng.

(8 9Sidethe cap off the rod and renove the adjusting collar.

(9) If the lubrication fitting is danaged, renove it.

(10) Carefully inspect all the internal parts for cracks, breaks,
rust, pitting, or wear.
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(11) To assenbl e the fuse link, insert the cap, spring, and spring
cap onto the fuse link rod.

(12) Goat the inside of the fuse Iink housing wth a thin coat of
grease and insert the fuse link rod into the housing so the cap end of the
rod goes through the cover end first.

(13) Side the adjusting collar onto the fuse |ink rod.

(14) Wth an assistant pulling on the fuse link rod to conpress the
spring, start the adjusting collar onto the rod. After you know the
adjusting collar wll hold the rod spring tension, slowy rel ease the fuse
l'ink rod.

(15) Insert the spacer into the housing and apply sealant to the
nati ng surfaces of the fuse link housing and the cover. Position the cover
so that the flat on the threads is in the sane direction as the | ubricant
fitting hole on the housing. Secure the cover with the four socket head
capscrews and | ocknut s.

(16) Turn the adjusting collar until all end play is renoved fromthe
fuse link rod. Wen this is acconplished, install the pellet into the
set screw openi ng and secure the collar wth the setscrew

(17) Side the boot over the fuse link rod and housi ng and secure the
boot wth the large and snal|l hose cl anps.

(18) R ace the fuse link rod clanp over the fuse link rod. HIIl the
slotted end of the fuse link rod wth silicone seal ant and turn the socket
assenbly into the fuse link rod. Install the clanp capscrew and nut but do
not tighten at this tine.

(19) Install the lubrication fitting into the fuse link housi ng and
lubricate the fuse link assenbly foll owng the vehicle' s |ubrication order.

d. Replacenent of the Fuse Link Assenbly

(1) Turn the threads of the fuse link cover into the yaw control
valve as far as possible. Now aline the flat of the threads to face the yaw
control val ve | ocki ng capscrew

(2) Next, install and tightly secure the | ocki ng capscrew and
| ocknut in the yaw control val ve.

(3) Turn the socket assenbly either inor out toalineit wth the
nounting hole in the yaw bel | crank. Insert the socket and install the castle
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nut and torque the nut to 17 to 25 foot-pounds. Install a newcotter pin; if
the hol e does not aline tighten the castle nut until alinenent is attai ned.

(4) Ater the socket is installed, tighten the clanp capscrew
securel y.

13. I NSPECTI ON G- THE STHER NG (GEAR ASSEMBLY

a. (heck for leaking seals at the steering gear input and output shafts.

b. Inspect the power steering hoses and fittings for cracks, breaks,
| ooseness, or | eaks.

c. (Check the power steering gear nounting capscrews and safety wre for
breaks, cracks, or |ooseness.

d. Look for cracks, breaks, bends, or danage to the nounting bracket.

14. REPA R GF THE YAWGNTROL VALVE

a. Inspection of the Yaw Gontrol Val ve

(1) Look for |eaking gaskets or seals.

(2) Check the control val ve nounting at the bellcrank and fuse |ink
assenbl y for tightness, cracks, breaks, or danage.

(3) Inspect all hoses and connections for cracks, breaks, |ooseness,
damage or | eaks.

b. Renoval of the Yaw Gontrol Val ve

(1) Sart by placing the wheels in the strai ght ahead position and
block the front and rear tires. Next, we'll begin renoving the fuse |ink
assenbl y.

(2) Now tag the hydraulic lines for proper installation and renove
and plug the ends of the lines.

(3) Renove the cotter pin and castle nut fromthe ball stud. Detach
the yaw control val ve fromthe bellcrank and renove it fromthe vehicle.

(4) Turn out the three nipples and one el bow fromthe yaw contr ol
valve, if they are danaged.
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c. Replacenent of the Yaw Gontrol Val ve

(1) Reinstall the el bowand three nipples securely into their proper
| ocations on the yaw control valve, if they were renoved.

(2) FHomthe chassis side, install the yaw control valve into the
bel | crank. Secure it wth the castle nut and torque it to 185 to 200 f oot -
pounds and install a newcotter pin through the castle nut and ball stud. If
the holes do not align, tighten the castle nut until they do.

(3) Install the fuse Iink assenbly back into the yaw control val ve.

(4) Secure the four hydraulic lines to the proper fittings on the
control val ve.

(5 If any hydraulic fluid was lost, it nust be repl aced.

15, REPA R Gk THE YAWCYLI NDER

a. Inspection of the Yaw Gyl i nder

(1) heck for |ooseness, binding, rust or worn yaw cylinder pins and
bushi ngs.

(2) Hoses and fittings should be free of cracks, breaks, and
| ooseness. A so | ook for worn hoses where novenent occurs.

(3) Inspect the yaw cylinder piston for scratches, nicks, and
| eakage around the seal area.

b. Renoval of the Yaw G/linders. Both the left and right yaw cylinders
are renoved in the sane nanner.

(1) It is necessary toinstall the |locking strut before renovi ng one
or both yawcylinders. This is to prevent the articulation joint from
accidental | y sw ngi ng.

(2) Tag the hydraulic lines for identification during installation.
Now renove and plug the two hydraulic lines fromthe yaw cyl i nder.

(3) Next, renove the two cotter pins, castle nuts, washers, and
threaded pins fromboth ends of the yaw cylinder.

(4 PRull the cylinder fromthe vehicle. Note their |ocations and
turn out one nipple, plug and el bow [|f damaged, renove two |ubrication
fittings;, one in the piston, and one in the cylinder.
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(5 If necessary, renove the four bushings fromthe yaw cyl i nder
nount i ng brackets on the vehicle.

c. FReplacenent of the Yaw Gylinder

(1) If renoved, install the four bushings into the yaw cyl i nder
nounti ng bracket s.

(2) Now install the nipple, plug, and el bowin their proper
| ocations on the cylinder. Aso, install the lubrication fittings.

(3) Next, extend the cylinder piston to the proper |ength and
install the yaw cylinder on the vehicle. Side the threaded pi ns through the
yaw cyl i nder brackets and cylinder at both ends.

(4) To secure the cylinder, insert the threaded pins wth plain
washers, castle nuts, and cotter pins.

(5 Atach the two hydraulic lines and | ubricate both ends of the
yaw cyl i nder nount i ngs.

(6) The last stepis to renove and stowthe |ocking strut.

16. ADIUST THE STHR NG SYSTEM

a. Pelimnary Setup

(1) Before the steering adjustnents are nade, inflate the tires to
their proper pressure.

(2) Trailers are to be separated fromthe Md48. Use caution when
working on or novi ng a separated MK48 because it is extrenely front heavy.

(3) Performall adjustnents on a hard, flat, |evel surface.

b. Toe-In Adj ustnent

(1) Raise the nunber 1 axle, lifting the front tires just off the
ground.

(2) Now scribe a straight, vertical line all the way around the
tread at the center of each tire.

(3) Ater making the scribe nmark, lower the axle until the tires are
conpl etel y on the ground.
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(4 Now at a point 12 inches fromthe ground, neasure the distance
between the vertical lines at the front of the tires. Aso at 12 inches of f
the ground, neasure the distance between the vertical lines at the rear of
the tires. The front neasurenent should be 1/8 of an inch | ess than the
rear. |If distance is incorrect, then you nust adjust the tie rod to obtain
the correct neasurenents.

(a) To adjust the toe-in, raise the nunber 1 axle until the
tires clear the ground.

(b) Now |oosen the capscrews and nuts securing the two tie rod
end cl anps.

(c) Turnthe tierod tube in the direction as shown on the
transparency, depending if you want to i ncrease or decrease the toe-in
neasur enent .

(d) After naking your adjustnent, recheck the di stance between
the vertical lines. (nce the adjustnent is correct, torque the two cl anpi ng
capscrews and | ocknuts to 50 to 60 foot - pounds.

c. Adjustnent of the Ganp Angle

(1) Mke sure the front wheel s are strai ght by neasuring the space
between the axle ball flange and the trunni on housing. The neasurenent
shoul d be equal on both si des.

(2) Once you know the vehicle is straight ahead, insert the cranp
angl e adj usting tool between the axle stop capscrew and the ball socket. The
not ched end of the tool nust be squarely seated on the edge of the ball
socket flange. There should be an interference fit between the tool and the
axl e stop capscrew and the ball socket housing. "In other words, it shoul d
fit into place wth a slight drag.”

(3 If thetool isloose or wll not fit, |oosen the jamnut and
adj ust the stop capscrew accordingly. Wen the proper fit is reached,
tighten the jamnut.

(4) Repeat the steps for the other side of the axle.

d. Nunber Qe Axle Alinenent. To ensure the accuracy of your
neasur enents, nove the vehicle forward and backward in a straight |ine
approxinately 30 feet. This wll renove any twist or flex inthe frane rails
and wheel and tire assenbl i es.
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(1) MNake sure the front wheel s are straight by neasuring the space
between the axle ball flange and trunni on housi ng. The neasurenent shoul d be
equal on both sides.

(2) Wing the front crossnenber as an anchor point, drop two pl unib
bobs to the floor. Both plunb bobs nust hang fromthe front of the
crossnener and shoul d be as close to the frane rails as possi bl e.

(3) Making sure the plunb bobs do not nove, nark the floor directly
under the point of each plunb bob wth chal k.

(4 Extend a chalk Iine across the two pl unb bob chal k narks and
beyond both front wheels. PRull the chalk line tight and snap it agai nst the
fl oor.

(5 MNow locate the center of the nunber 1 axle end caps by draw ng
aline across the center of the two opposite axle studs. It nay be necessary
to place a piece of tape over the mddl e of the end cap. Draw a m ni num of
three different lines. The point where the lines cross is the center of the
axl e.

(6) Position a square against the wheel. Wth one edge flat on the
floor and the vertical outer edge of the square at the center of the axle,
nark the point where the vertical outer edge neets the fl oor.

(7) Repeat the preceding two steps for the other end cap.

(8 Wing the square as a guide on the floor, neasure the chalk line
rearward along the outside of the tire to the center of the axle nark. The
neasurenent for both right and | eft sides should be equal, plus or mnus 1/ 16
of an inch.

(9) If repositioning of the nunbber 1 axl e i s needed, the adj ustnent
i s acconpl i shed by performing the fol |l ow ng procedures.

(a) Renove the two nuts, four washers and two capscrews securing
the lower torque rod to the axle.

(b) Mve the axle forward or backwards by addi ng or renoving the
har dened washers between the torque rod and the axl e.

(c) Wen the neasurenent fromthe chalk line to the axl e center

is equal on both sides, install the two capscrews, four washers, and two
nuts. Torque the nuts to 170 foot - pounds.
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e. Nunber Two Axle Alinenent. It is necessary to first aline the nunber
1 axle before alining the nunber 2 axle. ntinue the nunber 2 axle
al i nenent procedure by using the sane existing plunb bob Iine forward of the
front axle.

(1) Locate the centers of both the nunber 2 axle shafts and proj ect
the center points down to the floor using the sane nethod as on the nunber 1
axl e.

(2) Wing the square as a guide, neasure fromthe forward chal k |ine
rearward to the center nark of the nunber 2 axle. The neasurenent for both
the right and left sides should be equal, plus or mnus 1/16 of an inch.

(3) If repositioning of the nunber 2 axl e i s needed, the adj ustnent
procedure is the sane as the nunbber 1 axle. Be sure to torque the nounting
capscrews and nuts to 170 foot-pounds when proper alinenent is reached.

f. Aticulation Joint Alinenent. |f the vehicle has been noved after
the alinement of the nunber 1 and 2 axles, or just the articulation joint is
to be alined, the front chalk Iine is needed for the articulation joint
al i nenent .

(1) Ater the vehicle has been positioned and the forward chal k |ine
in place, disconnect the right and | eft yawcylinders at the articul ation
joint.

(2) Renove the cotter pin and nut fromthe yaw feedback |inkage at
the articulation joint bracket. D sconnect the yaw feedback |inkage fromthe
articulation joint bracket.

(3) Wing the articulation joint to trailer nmating surface, drop two
pl unb bobs cl ose to the outside edges to the floor.

(4 MNark the floor directly under the point of each plunb bob wth
chalk. Sretch and snap a chal k line across the two rear chal k narks
extendi ng beyond the right and | eft tires.

(5) Wing the square as a guide, neasure fromthe forward chal k |ine
along the outside of the tires to the rear chalk line. Masure both sides of
t he vehi cl e.

(6) If the right side and | eft side neasurenents are different,

nanual |y rotate the articulation joint. It wll be necessary to snap a new
rear chalk line each tine the articulation joint is noved and reneasur ed.
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(7) QOnce the articulation joint is alined, |oosen the two | ocknuts
and capscrews on the yaw feedback |inkage. Adjust the linkage until it wll
drop into the articulation joint bracket. Install the castle nut and cotter
pin securing the linkage to the bracket. Tighten the two |inkage clanpi ng
capscrews and nuts.

(8 After the adjustnent is correct, connect the yaw cylinders to
the articulation joint.

16. ADJUST THE STEHER NG SYSTEM (cont d)

g. PR trman A m Adj ust nent

(1) Raise the nunber 1 axle until the tires are off the ground.
Pul'l the selector valve to the auxiliary hydraulics position. The sel ector
valve is placed in the auxiliary hydraulics position as a safety neasure to
prevent novenent of the articulation joint when the steering wheel is turned
while the front tires are raised off the ground.

(2) Turn the steering wheel slowy all the way to the right until
the axl e stop capscrew contacts the ball socket.

(3) Loosen the front pitnan armstop capscrew jamnut and turn the
stop capscrew so that it contacts the front of the pitnan armat the sane
tine as the axle stop contacts the bal|l socket.

(4 9Sowy turn the steering wheel to the left. Using the sane
adj ustnent procedure as the front stop capscrew adjust the rear stop
capscr ew

h. Seering Gear Relief Adjustnent. Wien setting the steering gear
reliefs, do not hold the steering wheel against the stops for nore than 15
seconds at atine. Prolonged operation at systemrelief wll cause danage to
the hydraulic system

(1) Raise the nunber 1 axle until the tires just clear the ground.

(2) Install a high pressure hydraulic gage at the nuniber three test
port on the pressure relief valve. The pressure gage nust be capabl e of
handl ing up to 2,000 pounds per square inch of pressure. Pull the sel ector
valve to the auxiliary hydraulics position. Again, thisis a safety neasure.

(3) Sart the engine, engage the parking brake, place the trans-

mssion in neutral and all owthe hydraulic systemto reach nornal operating
t enper at ure.
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(4 Turn the front and rear steering gear reliefs out approxinately
two turns. The pressure reading could go as high as 1750 pounds per square
i nch.

(5 Insert a /8 inch (3.1mm) shimbetween the | eft axle stop cap-
screw and the ball socket. Have an assistant slowy turn the steering wheel
tothe left until the shimis in contact wth the axle stop and the bal |
socket. Wiile the assistant holds the steering wheel in this position, turn
the rear steering gear relief inuntil a pressure reading of 700 pounds per
square inch is reached.

(6) After setting the rear relief, insert the 1/8 i nch shi mbetween
the right axle stop capscrew and the ball socket. Have an assistant slowy
turn the steering wheel to the right until the shimis in contact wth both
the axl e stop capscrew and the ball socket. Wiile holding the steering
wheel , adjust the front steering gear relief until a pressure reading of 700
pounds per square inch is reached.

(7) QOnce the steering gear reliefs have been set, shut down the
engi ne and renove the pressure gage.

i. Nunber Three and Four Axle Alinenent on Lhcoupled Lhits. n a hard,
flat |evel surface, raise and | ower the nunber 3 and nunber 4 axles to
el imnate suspension twst. Level the rear unit before taki ng neasurenents
or naki ng adj ust nent s.

(1) Wing the rear body to articulation joint nmating surface, drop
two pl unb bobs cl ose to the outside edges to the floor.

(2) Mrk the floor directly under the point of each pl unb bob wth
chalk. Sretch and snap a chal k 1ine across the two chal k narks extend ng
beyond the right and left tires.

(3) PHace a piece of tape over the mdd e of each axle shaft. Mrk
the center of each shaft on the nasking tape. Using a square, transfer the
nark to the floor.

(4) Next, neasure fromthe chalk line to the center of the nunber 3
axl e on both sides. The neasurenent shoul d be equal, plus or minus 1/16 of
an i nch.

(5) Gheck the alinenent of the nunber 4 axle, neasuring fromthe

forward chalk line to the axle center. Both sides shoul d be equal, plus or
mnus 1/16 of an inch.
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(6) The nunber 3 and 4 axles are alined using the sane net hods as
the nunbber 1 and 2 axles, which is to add or renove the washers at the torque
rods.

j. Ainenent of the Nunber Three and Four Axles on Qoupl ed Lhits

(1) Pull the selector valve into the auxiliary hydraulics position.

(2) Renove the cotter pin and castle nut fromthe yaw f eedback
linkage at the articulation joint bracket. O sconnect the feedback |inkage
fromthe bracket.

(3) Sart the engine and drive the vehicle strai ght ahead 40 to 50
feet on a hard flat surface.

(4) Measure the distance between the center of the nunber 1 axle end
cap and the center of the nunber 2 axle shaft on both the right and | eft
sides. The neasurenent should be the sane, plus or mnus 1/16 of an inch.

If it isnot, it wll be necessary to aline either or both the nunber 1 and 2
axl es.

(5) Measure the distance between the center of the nunber 1 axle end
cap and the center of the nunber 2 axle shaft on both the right and | eft
sides. The neasurenent shoul d be the sane, plus or mnus 1/16 of an inch.

If it isnot, it wll be necessary to aline either or both the nunber 1 and 2
axl es.

(6) Measure the distance between the centers of the nunber 3 and 4
axl e shafts on both sides. The neasurenent should be the sane, plus or mnus
1/16 of aninch. If not, it wll be necessary to aline the nunber 4 axle.

(7) Drive forward 40 to 50 feet. Adjust the yaw feedback |inkage so
that it wll drop into the lever. Secure the feedback |inkage wth the
castle nut and cotter pin.

(8) Push the selector valve in and road test the vehicle, driving at
| east a couple of mles. Sop on aflat section of road and di sconnect the
yaw feedback |inkage at the bracket. Pull the vehicle straight ahead for 100
feet and readjust the yaw feedback linkage, if it is necessary, soit wll
drop into the bracket. Secure the yaw feedback |inkage wth castle nut and
cotter pin.

17. D AGNCEE MK4A8 STHER NG SYSTEM MALEUNCTI ONS

a Genera
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(1) The transparency that you see on the screen lists the
nal functions that we wll cover.

(2) Wiat | want you to do is tell ne howto diagnose each of the
nal functions. The required infornation is in your technical nanual, and that
is where you wll find the answers to the questions | wll ask.

(3) S mltaneous testing of an entire steering systemfor a
nal function woul d be nearly inpossible. Therefore, the TMdirects us to
systenatically performa series of tests or inspections to determne the
serviceabil ity of individual conponents wthin the systemduring nal function
di agnosi s.

b. Mlfunction No. 1 (Vehicle steers hard in one or both directions)

(1) Check the tire pressure.
(a) If thetire pressure is not correct, service the tires.
(b) If the tire pressure is correct, check the sel ector val ve.
(2) Mike sure the selector valve is in.
(a) If the selector valve is not in, push the valve in.
(b) If the selector valve is in, check the hydraulic oil.

(3) Check the hydraulic oil for the correct oil level and type.
Refer to LI 2320-12/9.

(a) If it's wong, change the level or oil as needed.
(b) If it's correct, check for oil |eaks.

(4) Check for hydraulic | eaks and danaged |ines that nay cause oil
flowrestrictions.

(a) If oil leaks or damaged |ines are found, repair as needed.

(b) If nooil leak or danage is found, check for binding
steering conponents.

(5 DO sconnect the steering |inkage fromthe input side of the

steering gear. Turn the steering wheel in both directions and check for
binding in the colum or the 90 degree gear boxes.
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(a) If binding or danage is found, repair or replace as needed.
(b) If no binding is found, check the tie rod.

(6) Check for binding or danage to the tie rod on the front axle.
(a) If binding or danage is found, repair or replace as needed.

(b) If no binding or damage is found, check the ball and socket
assenbl i es.

(7) Qheck the front axle ball and socket assenblies for binding or
danage.

(a) If binding or danage is found, send the vehicle to
internediate, third echel on nai nt enance.

(b) If no binding or damage i s found, check the bell crank.

(8 (Check the bellcrank, pitnman arm and drag links for binding or
danmage.

(a) If binding or danage is found, repair or replace as needed.

(b) If no binding or danage i s found, check the power steering
gear .

(9) Check the power steering gear for | ooseness or danage.

(a) If the power steering gear is | oose or danaged, send the
vehicle to internedi ate, third echel on nai nt enance.

(b) If the power steering gear is not |oose or danaged, check
the yaw control val ve.

(10) Check the yaw control val ve and yaw cylinders for danage.
(a) If the yawcontrol val ve i s danaged, repl ace as needed.
(b) If no damage is found, check the fuse |ink.

(11) heck the fuse link for | ooseness or danage.

(a) If the fuse link is |oose or damaged, repair or replace as
needed.
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(b) If the fuse link is not | oose or danmaged, check the
articulation joint.

(12) (heck the articulation joint for danage.

(a) If the articulation joint is danaged, send the vehicle to
internedi ate, third echel on nai nt enance.

(b) If no damage is found, check the steering alinenent.
(13) (heck the steering and front ali nenent.

(a) If the steering and front alinenent are correct, send the
vehicle to internediate, third echel on nai nt enance.

(b) If the steering and front alinenent are not correct,
correct the front alinenent.

REFERENCES:

TM 2320- 20/ 12A
TM 2320- 34/ 13A
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